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PR-40 
ALPHANUMERIC 
PRINTER 


LT Southwest Technical Products Corporation, 219 W. Rhapsody, San Antonio, Texas 


AC-30 
CASSETTE 
INTERFACE 


Been looking for a practical way to input and 
dump programs to your computer? Well 
your search is ver. 


With our new AC-30 Cassette Interface you 
will be able to store and input program data 
to any computer system having RS-232 serial 
interfaces and a UART circuit having an 
accessible 16X clock frequency. Data for- 
mat is the ‘Kansas City”’ standard which was 
selected for its tolerance of speed variations 
in the recording device. The AC-30 may be 
used with any cassette recorder of reasonable 
quality. 


If both your computer and terminal have 
accessible 16X UART clocks and will Oper- 
ate at 300 baud—as do our 6800 computer 
and CT-1024 terminal system—the AC-30 
may be used between the terminal's serial 
interface and the computer’s control inter- 
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face. This eliminates the need for a separate 
interface to drive the cassette unit. It also 
allows you to use the computer system's 
tape load and dump routines built into 
Mikbug® or similar ROM software. 


Independent control circuits are provided for 
two audio cassette recorders (not included 
in the kit). One recorder’s tape may be read 
while the second is recording a new updated 
tape; making it possible to generate new pro- 
gram tapes, data tapes and to create pro- 
gram object tapes while reading and assem- 
bling program source tapes. The Operating 
mode for each recorder is selected by 
switches on the front panel and LED indi- 
cators show the mode that is selected at any 
particular time. Computer controlled record, 
play and motor contro! commands may be 
used with this system if they are available 
from the terminal being used. This feature 
is available on our CT-1024 terminal if the 
CT-CA cursor control card is installed. 


The AC-30 is housed in a 12%” x 3" x 124%" 
aluminum chassis. It is powered by a self 
contained 115/230 Valt AC 50-60 Hz power 
supply. Data is FSK format using 1200 Hz 
and 2400 Hz at a 300 baud data rate, Recor- 


‘der speed tolerance need be only + 20%, 


®Trademark Motorola 


AC-30 Cassette Interface Kit eeecccsecsses $79.50 PPd 
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SWIPC PR-40 Alphanumeric Printer Assembly Instructions 


The SWIPC PR-40 Printer kit is a 5 X 7 dot matrix impact printer similar 
in operation to the well known Centronics printers. It prints the 64 character 
upper case ASCII set with 40 characters/line at a rate of 75 lines/minute on 
standard 3 7/8" wide rolls of adding machine paper. One complete line is print- 
ed at a time from an internal forty character line buffer memory. Printing 
takes place either on receipt of a carriage return or automatically whenever the 
line buffer memory is filled. 


The printer can accept character data as fast as one character per micro- 
second or as slow as you wish to send it. The printer's seven parallel data 
lines are TTL compatible and may be enabled by a single "data ready" control 
line or by separate "data ready" and "data accepted" handshake control lines. 
terminal systems having an eight bit parallel interface; including of course 
the MITS 8800 and SWTPC 6800 computer systems just to mention a few. 


The printer mechanism is attached to a black anodized aluminum chassis 
with front trim panel which houses the unit's circuitry including its own 
120/240 VAG 50 to 60 Hz power supply. This makes the printer's overall di- 
mentions 9 5/8" wide X 10 1/2" deep X 8 3/4" high. 


Each unit is shipped with one ribbon and one roll of paper. Extra rib- 
bons are available from us while the standard adding machine paper may be 
purchased in office supply stores. 


Caution 


When handling the print mechanism itself you must make absolutely sure 
not to try to rotate the large plastic cylinder that moves the head. If this 
cylinder is rotated so the top is turned toward the front of the printer, it 
may bend the arm on the roller cam microswitch on the right hand side of the 
mechanism which will not only damage the switch but will prevent the printer 
from operating. 


Note 


The print mechanism you receive may not have the paper roll holder in- 
stalled. If so, it along with the mounting hardware will probably be contained 
within a separate bag. The paper roll holder is secured to the back of the 
print mechanism with four screws. 


Assembling the Unit 


The electronics for the printer are constructed on two printed circuit 
boards. The larger of the two is the PR-40A and contains all of the logic 
necessary to drive the print mechanism. The smaller board is the PR-40B and 
contains: mostly power supply circuitry. When assembling the printer it is best 
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to first assemble the PR-40A board, then the PR-4OB baord, then complete the 
unit by installing the chassis components and completing the wiring. The assen- 
bly instructions have been written in this sequence. 


, 


PR-40A PC Board Assembly 


NOTE: Since all of the holes on the PR-40A PC board have been plated thru, 
it is only necessary to solder the components from the bottom side of the board, 
unless otherwise noted. The plating provides the electrical connection from 
the "BOTTOM" to the "TOP" foil of each hole. Unless otherwise noted it is im- 
portant that none of the connections be soldered until all of the components of 
each group have been installed on the board. This makes it much easter to in- 
terchange components if a mistake is made during assembly. Be sure to use a low 
wattage iron (not a gun) with a small tip. Do not use acid core solder or any 
type of paste flux. We will not guarantee or repair any kit on which either 
product has been used. Use only the solder supplied with the kit or a 60/40 
alloy resin core equivalent. Remember all of the connections are soldered on 
the bottom side of the board only. The plated-thru holes provide the elects 
rical connection to the top foil. 


( ) Before installing any parts on the PR-4OA circuit board, check both sides 
of the board over carefully for incomplete etching and foil "bridges" or 
“"preaks". It is unlikely that you will find any but should there be one 
especially on the "TOP" side of the board it will be very hard to locate 
and correct after all of the components have been installed on the board. 


(_) Attach all of the resistors to the baord. As with all other components un- 
less noted, use the parts list and component layout drawing to locate each 
part and install from the "TOP" side of the board bending the leads along 
the "BOTTOM" side of the board and trimming so that 1/16" to 1/8" of wire 
remains. Solder. You should have one 1M ohm resistor left over, ' 


( ) Install all of the capacitors on the board. Be sure to orient the electro- 
lytic capacitors correctly. The polarity is indicated on the component 
layout drawing. Solder. ‘ 

4 
) Install integrated circuits IC3 thru IC17 on the circuit board. The in- 
tegrated circuits must be turned to match the outlines shown on the com- 
ponent layout drawing. Solder. 

( ) Install fuses Fl thru F7on the circuit board. Solder. ''' Pe ee ay 
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()° Install ‘the diodes and transistors on the circuit board. Transistors Ql 

“<*""thru Q7 must be mounted vertically with the bottoms of the transistors . 
about 3/16" above the top of the board. These components must be turned 
‘to match the outlines shown on the component layout drawing, Solder, 


() ‘Insert the twelve male PC mount pins into the 12 pin Molex female connector 
‘shell. The pins are inserted from the back or numbered side of the con- 
nector. Orient the shell as shown in the component layout drawing and 
mount it in the J1 connector position. Solder. 


¢) Insert female receptacle J2 into the PC board making sure to orient it as 
shown in the component layout drawing. The small notches on the inside 


‘ 
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of the connector must point toward the edge of the board as shown in the 
component layout drawing. Solder. 


() Insert Molex receptacle J3 into the PC board making sure to orient it as 
shown in the component layout drawing. The notches on the connector must 
point toward the edge of the PC board as shown in the component layout 
drawing. Solder. 


() Insert Molex receptacle J4 into the PC board making sure to orient it as 
shown in the component layout drawing. The notches on the connector must 
point toward the edge of the PC board as shown in the component layout 
drawing. Solder. 


NOTE: MOS integrated circuits are susceptable to damage by static electricity, 
Although some degree of protection is provided internally within the integrated 
circuits, their cost demands the utmost in care. Before opening and/or installing 


clip lead to your watch or metal ID bracelet. Make absolutely sure you have the 
1 Meg ohm resistor connected between you and the "earth" ground, otherwise you 
will be creating a dangerous shock hazard. Avoid touching the leads of the 
integrated circuits any more than necessary when installing them, even if you 
are grounded. On those MOS IC's being soldered in place, the tip of the solder-— 
ing iron should be grounded as well (separately from your body ground) either 
with or without a 1 Meg ohm resistor. Most soldering irons having a three prong 
line cord plug already have a grounded tip. Static electricity should be an 


( ) Install Mos integrated circuits ICl and Ic2 following the precautions given 
in the preceding section. - As each is installed, make sure it is down firmly 
against the board before soldering all of its leads. Be very careful to 
install each in its correct position. Do not bend the leads on the back 
side of the board. Doing so makes it very difficult to remove the inte- 
grated circuits should replacement ever be necessary. The "dot" on the end 
of the package is used for orientation purposes and must match with that 
shown on the component layout drawing for each of the IC's. 

() Working from the "Top" side of the circuit board, fill in all of the feed- 
thru's with molten solder. The feed-thru's are those unused holes on the 
board whose internal plating connects the "TOP" and "BOTTOM" circuit con- 
nections. Filling these feed-thru's with molten solder guarantees the ~ 
integrity of the connections and increases the current handling capability. 


() Now that all of the components have been installed on the board, double 
check to make sure all have been installed correctly in their proper 
location. 


() Check very carefully to make sure that all connections have been soldered. 
It is very easy to miss some connections when soldering which can really 
cause some hard to find problems later during check out. Also look for 
solder "bridges" and "cold" solder joints which are another common problem, 


This completes the assembly of the PR-40A circuit board. 


PR-40B PC Board Assembly 


Attach all of the resistors to the board excluding resistor R6. As with 
all other components unless noted, use the parts list and component layout 
drawing to locate each part and install’ from the "TOP" side of the board 
bending the leads along the "BOTTOM" side of the board and trimming so that 
1/16" to 1/8" of wire remains. Solder. ° 


Install all of the capacitors on the board excluding electrolytic capacitor 
C4. Be sure to orient the electrolytic capacitors correctly. The polarity. 
is indicated on the component layout drawing. Note the two set of holes for 
C3 to accomodate two different size capacitors - use the correct set depend- 
ing on your capacitor. Solder. 


Install transistor Ql on the PC board. The transistor must be turned to 
match the outline on the component layout drawing. Solder. 


Install transistor Q2 on the PC board. The transistor must be oriented so 
that its flat side is against the circuit board and should be secured with 
a #4-40 X 1/4" screw. 


Install all of the diodes on the PC board making sure to orient each.as 
shown in the component layout drawing. Solder. 


Install all of the male Pc type pins in female connector shells J1 and J2 
from the numbered side of the connector. Then install.each connector in its 
proper ‘location oriented as show in the component layout drawing. Solder. 


Now that all of the components have been installed on the board, double check 
to make sure all have been installed correctly in their proper location. 


Check very carefully to make sure that all connections have been soldered.. 

. It is very easy to miss some connections when soldering which can really 
cause some hard to find problems later during checkout. Also look for solder 
. "bridges" and "cold" solder joints which are another common problen. 


This completes the assembly of the PR-40B circuit board. 


Chassis Assembly 


Some of the print mechanisms we are supplying have two mounting holes on tha 
bottom while others have three. Install the appropiate number of mounting 
screws thru the proper holes on the chassis by running a number 6 - 32 X 1/2" 
screw thru the chassis from the inside followed by a lockwasher and #6 - 32 
nut. The printer mechanism itself will be attached to these screws at a 
later time. 


Snap the large plastic bushing into the chassis from the outside of the chassis, 


Attach fuseholder Fl to the chassis using a #6 - 32 X 3/8" screw, lockwasher 
and nut. Orient the fuseholder as shown in the wiring diagrams. 


Scrape away the anodizing around the mouting hole for TS-1 on the inside of the 
PR-40 chassis. Scraping away the anodizing insures electrical contact between’ 
the terminal strip and the chassis. Attach lug strip TS-1 to the chassis us- 
ing a #6 - 32 X 1/4" screw, lockwashers and nut. Sandwich one lockwasher “# 
between the terminal strip and the chassis. Orient the lug strip as shown in 
the wiring diagram. 
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Attach transformer Tl to the chassis using four #8-32 X 3/8" screws, falt- 
washiers and nuts. Run the screws thru the outisde of thechassis, place a 
flatwasher between the inside of the chassis and the transformer leg, place 
another flatwasher on the top of the leg and secure with a #8-32 nut and 
lockwasher. Orient the transformer so the side with the green secondary 
leads is toward the inside of the chassis. 


Snap the eight PC board standoffs into their respective holes from the in- 
side of the chassis. 


Attach the two large capacitor clamps to the chassis using #6-32 X 1/4" 
finishing screws, lockwashers and nuts. Orient the clamps as shown in the 
wiring diagrams. 


Snap PR40B's electrolytic capacitor C4 into place in the two capacitor 
clamps on the front of the chassis. Be sure to orient the capacitor as 
shown in the wiring diagrams. The negative terminal of the capacitor must 
be nearer the bottom of the chassis. 


Attach toggle switch Sl to the chassis using the supplied finishing washer 
and nut. Orient the switch as shown in the wiring diagram. 


Crimp the strain relief onto the line cord at a point about six inches 
from the end of the cord using a pair of pliers. While compressing the 
strain relief insert the short end of the line cord and the strain relief 
into the hole provided on the back of the chassis and release. 


Attaching Connectors to the Print Mechanism 


The print mechanism is supplied with two connectors installed, one for 
print head and one for the printer motor. The connector for the print head 


is a fifteen pin AMP connector and will mate to a connector located on the PR-40A 
board. The connector for the printer motor is a nine pin AMP connector and must 
be cut off right at the connector so that another connector may be installed in 


its 


() 
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place. 


Cut off the nine pin motor connector for the print mechanism right at the 
connector. 


You should note that the print mechanism motor is divided into two distinc- 
tive halves. The inner half has one black and one white wire coming out 

of it and the outer half also has one black and one white wire coming out 
of it. Attach and solder a female connector pin to the end of each of the 
four wires. Insert the wires into the respective pins of a six pin Molex 
male connector as listed below: 


MOTOR WIRE CONNECTOR PIN # 


inside white 
outside white 
outside black 
inside black 
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The word inside refers to being nearest the body of the printer while out- 
side is farthest away. The wires are each electrically dependent and must 
be connected exactly as listed in the preceeding table for the printer 
motor to run correctly. 


( ) Attach and solder three 16" pieces of #24 (light) gauge hookup to each of the 
three switch-terminals on the roller cam microswitch located on the right 
hand side of the printer mechanism. On the opposite end of the upper lug's 
wire, attach a male pin. Attach a female pin to the unconnected end of the 
remaining two lug wires. Solder. 


( ) Insert each of the pins into the specified pin location of a six pin Molex 
male plug using the table below. The pins must be installed from the back 
or numbered side of the connector: 


ROLLER CAM SWITCH LUG CONNECTOR PIN # 
upper 3 
middle l 
lower 2 


( ) Complete wiring steps 1 thru 4 of the wiring table if you will be operating 
the printer on 120 VAC. For 240 VAC, 50 Hz operation, skip wiring steps 
2 and 3 and instead connect together and insulate transformer Tl's brown 
and black-red wires. Then connect Tl's remaining black and brown-white 
wires just as described in the wiring table steps 1 and 4. 


( ) Complete wiring steps 5 thru 10 of the wiring table and then snap fuse Fl 
into place. 


( ) Complete wiring steps 11 thru 34 of the wiring table. A female connector 
pin will be attached to one end of each of the wires. Make absolutely sure 
each pin is installed correctly into the specified hole of the correct connector 
block, since the pins cannot be removed after installation. The pins must 
be installed from the back or numbered side of the connector. Take note 
that Jl on the PR40B board is a 15 pin male connector block while J1 on 
the PR40A baord is a 12 pin male connector block. 


( ) Check to make sure that all electrical connections have been soldered. Cut 
off any extra length of the tabs on C4 if necessary. 


( ) Snap the two PC boards into the chassis. The larger PR40A board should be 
oriented so the upright transistors are adjacent the power transformer, 
while the smaller PR40B board should be oriented so the 15 pin connector is 
near the power transformer. 


() Plug each of the Jl connectors onto their respective mates. 


( ) Set the printer chassis upside down (components exposed) and set the print 
mechanism itself right next to it. Connect the connector from the print 
mechanism's motor wires to the PR40B's J2 connector block. 


(_) Attach the connector from the print mechanism's roller cam microswitch wires 
to the PR40A's J3 connector block. 


Installing the Ribbon and Paper Roll 


The paper roll is installed by pressing the plastic roll holder thru the 
center of the paper and placing the spool on the printer so the paper pulls from 
the inside back of the printer. This allows the paper to contact the paper guides 
at all times thus centering the paper for printing. Feed the paper thru the 
guides adjacent the paper roll and advance the platten. 
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The ribbon is installed by first orienting the spools so the ribbon is fed 
and spooled from the outside of the spools and then snapping the spools into 
place so the ribbon is routed inside the tensioner and looped around the guides 
on both sides of the platten. The ribbon is self-reversing so it doesn't mat-— 
ter which spool is placed where. After installing the ribbon be sure that each 
ribbon spool will turn freely on its respective shaft. If a spool is excessively 
tight on a shaft sanding the shaft slighty with sandpaper should help. If the 
binding is being caused by the two springs on the spindle that hold the spool in 
place a small washer can be placed between the bottom of the spindle and the 
mechanism that it is attached to. This will allow the spool to ride lower on 
the spindle. 


You are now in a position to test and set the line length and print inten- 
sity adjustments on the printer. By having everything exposed as you do now, 
adjustments and troubleshooting will be considerably easier. Once the unit has 
been calibrated and thoroughly tested, as described later in the instructions, 
the print mechanism can be disconnected and reinstalled and secured on the top 
of the printer chassis using #6-32 nuts and lockwashers. All of the wires for 
the print mechanism are then run thru the large bushing on the top of the print- 
er chassis. The 1/0 cable feeding the printer is also run out of this large 
bushing so that the bottom of the printer may be closed with the perforated 
cover supplied with the kit. The cover is secured with #6-32 screws and tinner- 
man nuts which are also supplied with the kit. he four rubber feet should be 
attached to the outside of the cover about 1" in from each corner. 


Wiring the Printer's Input Data Connector 


The actual ASCII data fed to the printer is input thru connector J4 on the 
PR-40A board. In order to test and set the calibration controls on the printer, 
it will be necessary to load a diagnostic program into your computer system to 
feed data to the printer. The program should feed the printer continual, print- 
able ASCII data. This will forcethe printer to print full 40 character lines 
which are necessary to set the line length trimmer resistor, R17 for symmetrical 
margins. Trimmer resistor R25 sets the print intensity and may be adjusted when 
printing any line length. 


If you are using the PR-40 printer with the SWIPC 6800 Computer System you 
should use the PRNTST-1 diagnostic contained within this instruction set, other- 
wise you will need to write a program for your own specific computer system 
which performs similar functions. You may even feed the printer directly from 
an ASCII keyboard if you can live with not being able to read the line until a 
carriage return is entered. The keyboard must output a negative going "key- 
pressed" strobe for direct compatibility with the PR-40 Printer. 


The data connections to J4 on the PR-40A board should be made as follows: 


J4 Pin # Data Connection 
1 ground 
2 "data accepted" output - from printer 
3 “data ready" from computer 
4 ground 
5 ASCII bit 5 
6 ASCII bit 6 


7 no connection 


8 ASCII bit 3 
9 ASCII bit 4 
10 ASCII BIT @ 
11 ASCII bit 1 
127 ASCII bit 2 


If you will be using the PR-40 Printer with the SWIPC 6800 Computer System, 
you will need to drive it with the output half of an MP-L option on the SWTPC 
6800 Computer System. Connections should be made between the two as shown in 
the PR-40/SWIPC 6800 Interconnection drawing. When writing programs to drive 
the PR-40 printer with the SWTPC 6800 Computer System, it will be necessary to 
first configure the 6820 peripheral interface adaptor integrated circuit on the 
MP-L option of the SWTPC 6800 as in the diagnostic and then use an output char- 
acter routine similar to that used in the PRNTST-1 diagnostic. 


Checkout and Adjustment 


For the initial testing of your PR-40 disconnect the printer solenoids by 
pulling loose J2 on the PR40A board if you have the solenoids connected. In 
order to checkout the printer you should use an analog type DC voltmeter having a 
0-10V scale. (Most digital meters give false readings for this particular 
application). Connect the negative (-) end of your meter to the PR40's chassis 
or PC board ground and hook a 1.5K ohm 1/2 watt resistor (supplied) between the 
+ and - terminals of your meter. Turn on the power and connect the positive 
meter probe (with the 1.5K resistor attached) to the collector of Ql on the 
PR-40A board (the metal part of the case with the mounting hole in it). The 
voltage should read very low and go up as you initiate your PRNTST diagnostic 
program. Also note that the print motor should start up and move the head al- 
though no printing will occur. If the voltage does not rise recheck your pro- 
gram. The voltage should rise to anywhere between 1 and 10 volts depending on 
the setting of the density control. Check each of the seven transistors for 
this voltage. If the voltage goes beyond about 6 volts recheck your circuit 
board for mistakes - DO NOT HOOK UP THE SOLENOIDS UNTIL THE PROBLEM IS CORRECTED. 


After you have verfied that all voltages look OK switch the printer off 
and connect J2. Re-load your diagnostic and switch the printer on. Running 
your diagnostic should activate the printing mechanism and printing should start. 
You can now adjust the line length and print density. Adjust R25 for the print 
intensity most desirable. The line width can then be adjusted by R17. Note 
that if the width is extended too far the characters on the right edge will be 
much narrower than normal. After the line width has been adjusted the paper 
can be centered by moving the two white plastic guides on the round bar under- 
neath the platen at the rear of the mechanism. If necessary, the entire paper 
carrier can be moved slightly by loosening the four screws holding it to the 
main mechanism and sliding it to one side or the other as necessary. 


The Printer Mechanics 


The entire design is based on a remarkably simple and reliable print. mech~- 
anism. The printed characters are formed by moving the print head horizonally 
across the paper while selectively energizing solenoid driven print wires on the 
head which strike an inked ribbon and imprint dots on standard adding machine 
paper. All seven of these solenoid driven print wires converge at the tip of 
the print head in a vertical line which is perpendicular to the horizonal dir- 
ection of movement of the print head. By selectively firing the print wires, 
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5 dot wide X 7 dot high characters are printed as the print head moves across 
the paper. A one dot time spacing is left for separation between the printed 
characters. : 


This method of printing characters is not new but the method of moving 
this wire impact print head is unique. Rather than using dual motors, clutches 
timing bars and the other hardware usually associated with this type of print 
head, this printer rotates a long cylinder just beneath the print head. The 
length of the cylinder itself is a little longer than the head's printing widch 
on the paper. The cylinder has a uniform single cyclic zig-zag track formed 
on its outer circumference, running from the left side of the cylinder to the 
right side then back to the left again. A small projection on the bottom of 
the print head rides in this track so that as the cylinder rotates the print 
head moves back and forth from left to right. This technique moves the. print 
head across the paper at a constant velocity except for the extreme ends, where 
nothing is printed anyway. This approach greatly simplifies the electronics 
needed to drive the printer since no head positioning circuitry is necessary. 
The cylinder itself is turned by an AC motor on the lower right hand side of 
the print mechanism. A small ribbed nylon belt interconnecting the two rides 
on gear teeth of both the motor and cylinder. Also attached to the right side 
of the cylinder is a cam that actuates a roller arm micro-switch riding on the 
cam. This is how the printer's electronic circuitry senses the "start of line" 
position of the print head. On the left side of the cylinder is an eccentric 
driven pawl arm that advances the paper one line for each revolution of the 
cylinder which is the same as one cycle of the print head. 


Let's go thru a cyclic operation of a printed line where we will first 
assume the head is in rest position just left of center. When a line print 
command is initiated by the control circuitry, the motor starts and the head 
begins to move from the center position toward the far left side of the printer 
where the head reverses direction. This non-print dead zone gives the motor, 
cylinder, and print head time to attain full speed. As the head begins its 
movement from left to right, the cam actuated micro-switch opens telling the 
electronic circuitry to start outputting character forming solenoid driving 
pulses. Somewhere before the print head reaches the far right hand edge of 
the paper the solenoid pulses will cease while the head continues to move. 

When the head reaches the right end of its travel, it will reverse direction 
and begin to move back toward the center of the printer. During this return 
movement, the pawl arm will rotate the platen one line for the line feed. The 
motor is then turned off just to the left of center where it started originally. 
Character data is not accepted by the printer's circuitry during an actual print 
cycle, however feeding continual print data from a computer to the printer may 
take place so fast that the print motor may never appear to stop between repeat- 
edly printed lines although it actually does. 


The operation of printing ribbon used on the unit is also amazingly simp- 
le. A ratchet technique not only advances the ribbon incrementally for each 
cycle of the print head but automatically reverses it when it reaches the end 
of one of the two spools. This means you need only change the ribbon when the 
printing become too light for easy legibility. 


The Electronics 


The electronic circuitry driving the forementioned print mechanism can 
vary from nothing but motor and solenoid drivers constantly serviced by the 
microcomputer to a fully self-contained hardware control unit with memory need- 
ing only 7 bit parallel ASCII data and a "data ready" strobe control line from 
the computer. This printer system fits into the. latter catagory. The printer 
has it's own 40 character FIFO (first in - first out) memory allowing the com- 
puter to send character data at whatever speed it wishes. The entire line is 
printed upon receipt of a carriage return ($D16) or automatically whenever the 
40 character line buffer has been filled. All control characters with the ex- 
ception of a carriage return are ignored by the printer. They are not stored 
in the FIFO line memory since they cannot be printed anyway. Repeated line feeds 
are inititated by sending repeated carriage return control commands. Since the 
printer prints upper case ASCII characters only, all lower. case characters sent 
to the printer are transposed to their upper case equivalent before printing. 
The printer's line buffer memory is automatically cleared by a hardware power-up 
reset circuit when printer power is first applied. The printer's motor is triac 
controlled and is powered by a 120 VAC secondary on the power supply's power 
transformer. This not only provides power line isolation but allows the entire 
unit to be run on either 120 VAC or European 240 VAC power systems since the 
power transformer has two primary windings which may be either parallel or 
series connected. 


The seven ASCII parallel data input lines and "data ready" and "data ac- 

cepted" control lines are all TTL compatible. . The inputs represent a maximum 
of two standard TTL loads while the "data accepted" output will drive ten stan- 
dard TTL loads. Data is presented to the printer by storing the selected ASCII 
data on the seven data input lines and strobing the normally high (logic 1) "data 
ready" input line low. This line should go low (logic 0) for at least 1 micro- 
second and when it does the normally high "data accepted" will also go low. The 

character is not actually loaded until the "data ready" input is returned to its_ 
normally high state. The "data accepted" line will then normally return high as 
well, indicating that the character has been loaded. However, when loading the 
40th character on a print line or a carriage return command this "data accepted" 
line will not return high until the character data has been printed and the prin- 
ter memory is ready for more data. The printer will ignor all data sent to it 
while the "data accepted" line is low. So you will usually want to make sure the 
"data accepted" output line is high before sending the printer data to be printed. 


If you are careful not to output data faster than one character per micro- 
second and allow a minimum one second delay before sending data after sending a 
carriage return or the 40th character of each line then you may avoid using the 
“data accepted" line altogether. However, using the "data accepted" line will 
give your system the fastest possible print speed. 


How It Works 


All ASCII character data is presented to the FIFO memory, ICl thru hex in- 
verter/buffer IC12. NAND gate IC14A makes any necessary conversions from lower 
to upper case characters. 8 input NAND gate IC13 monitors the incoming ASCII 
data in search of a carriage return (0Dj6 or 0000 11012) control command. If it 
decodes a carriage return it will prepare normally high control flip-flop IC8A 


ae [Qs 


to go low on the falling edge of the "data ready" (input strobe) control signal. 
NOR gate IC15A decodes all control characters and along with IC15B inhibits any 
control characters from being loaded into the FIFO memory. NAND gate IC9A is 
responsible for generating the "data accepted" output whenever data has been 
accepted by the FIFU memeory or acknowledged by the control character decode 
logic. It also inhibits the "data accepted" output while the printer is in the 
process of printing a line. 


Control flip-flop IC8A's 0 output is high when the printer is in the idle 
state. A FIFO full signal decoded by NOR gate ICL5D or a decoded carriage re- 
turn command by IC13 resets this flip-flop low which turns the printer's motor 
on thru transistors Ql and Q2 located on the power supply board which starts a 
line print sequence. 


When the print head advances to the "start of line" position, the roller 
arm microswitch changes states which flips RS latch. NAND gate IC11D low which 
allows free running oscillator IC10 to feed divide by 2 flip-flop, IC8B. This 
divide by 2 feeds both the dot counter, IC4, and solenoid timer IC6. This’ sole- 
noid timer is used to set the "ON" time of the printer's solenoids. If set too 
long, the solenoids will overheat, if set too short, the printed lines will be 
too light. An "ON" time duration of 400 microseconds is the best compromise 
setting. Decade counter IC4 has its B and C outputs tied back to its zero reset 
inputs forcing it to become a modulo 6 counter. As the counter progresses from 
0 to 4 inclusive, the selected character lines are decoded by the ROM, ICc2 using 
the ASCII data fed to it by FIFO memory, ICl, and fed onto the solenoids thru 
buffers IC3 and IC7 and Darlington drivers Ql and Q7. Counter state 5 is de- 
coded by the ROM as a blank for the one dot space necessary to separate the 
printed characters. In the latter phase of the five count the FIFO is shifted, 
the counter resets, and the Sequence repeats. When the FIFO finally empties, 
the ROM is disabled and blanks the output for the rest of the print cycle. When 
the still moving print head reaches it's normal "rast" position, the roller arm 
microswitch again changes states This time RS latch NAND gate IC1IC flips low 
setting control flip-flop IC8A back to normally high state. 


Timer IC5 is a power up clear circuit which empties the FIFO. memory and helps 
prevent random firing of the print solenoids during power up. 


Note 


When turning the printer off it is best to use the toggle switch on the 
front of the printer chassis. This toggle switch not only interrupts the 120 
VAC being delivered to the power transformer on the printer but also disables the 
40 VDC line feeding the solenoids. It is necessary to break this line while the 
DC voltages in the system are bleeding down in order to prevent the print solenoids 
from randomly firing and printing a vertical line on the paper. 


In Case of Problems 


In case of problems, the best Procedure is to remove power and recheck all 
assembly steps. Since you are probably feeding the printer with a computer system, 
don't rule out a possibility of a problem either in the interconnection between 
the two or in the program driving the printer. 


As far as the printer itself is concerned, check-the voltages on the PR-40B 
board to make sure the DC voltages are within 10% of their specified ratings as 
shown on the PR-40B schematic. Other than this the only thing you can do is go 
thru the PR-40A board components one by one until you can pin down the source of 
the problem. 


If you still cannot find the problem or do not wish to service the unit 
yourself, repair services are available from us at a cost of $20.00 labor plus parts. 
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PRINTER POWER SUPPLY SCHEMATIC J4-12 


Connector Reference Sheet 


In order to avoid confusion in distinguishing between the various connectors supplied with our many 
kits, we are including this connector reference sheet with the kit instruction set. We have had a great 
many customers interchange the male and female connector shells when assembling their kits so we have 
clearly illustrated each connector along with its proper name and gender on this reference sheet. All 
are shown actual size. 
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ADDENDUM 


Page 2 "PR-40A PC Board Assembly" insert following after step 6. 


Refer to Pictorial for the following steps. 


Attach a #6 ground lug to each of the seven solénoid driver transistors 
Q1-Q7 with a #6-32 X 4" screw and a #6-32 nut. 


Connect the anode end of a 1N4759 diode to each ground lug. Solder. 
The cathode (banded end) is soldered directly to the darlington emitter 
50v bus copper foil. 


Southwest Technical Products Corporation, 219 W. Rhapsody, San Antonio, Texas 78216 
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GT- 6144 
TERMINAL 
SYSTEM 


The GT-6144 is a Graphic Terminal System 
that displays graphic data on a slightly modi- 
fied black & white television set or standard 
video monitor. The terminal has its own 
6,144 bit static RAM memory which elimi- 
nates the need to be used with a specific 
computer sy: tem. The terminal will operate 
with any computer system whose parallel 
interface outputs an 8 bit data word and 
“data ready’ strobe. This includes “8080 
type’’ and SWTPC 6800 Computer Systems. 


The display screen is divided into an array of 
cells 64 wide x 96 high. Each cell is indivi- 
dually addressable and may be selectively 
turned ON or OFF by Programmed com- 
mands from the computer, With a little 
imaginative programming fixed or moving 
images may be displayed on the screen for 
added enhancement to game programs. The 
photograph shows Startrek's starship the 
“USS Enterprise’ generated using the 
graphics terminal with our SWTPC 6800 
Computer System. Memory cell. data can be 
loaded in less than 2 microseconds; much 
faster than most micro-computers can gener- 


ate the information. The system features a 
power-up screen blanking circuit which may 
be enabled or disabled at any time thru pro- 
gram commands from the computer system. 
In addition, a unique image reverse feature 
allows you to select between white on black 
or black on white images by a simple one 
word commanded generated by your com- 
puter’s program. The system will operate on 
either 50 Hz or 6O Hz power lines with 
American standard 525 line or European 
standard 625 line television sets or video 
monitors. 


The unit is supplied less the chassis and does 
not include the required video monitor or 
modified television set. Instructions for the 
addition of a video input jack to the televi- 
sion are included with the kit. You may use 
the same television set or video monitor used 
by your CT-1024 terminal system. In fact, 
control commands from your computer allow 
you to display graphic, CT-1024 alpha- 
numeric, or even a combination of the two, 
all on the same display device. Power require- 
ments for the terminal are 5.0 VDC @2A, 
-12 VDC @20 Ma and 6 VAC @20 Ma. These 
requirements are met by the optional CT-P 
Power supply. 


#GT-61 Graphic Terminal 


System Kit... $98.50 PPd in US 


# CT-P Power Supply Kit 
LOn GileGies ei gerctenees pete sone $15.50 PPd in US 


Era Southwest Technical Products Corporation, 219 W. Rhapsody, San Antonio, Texas 
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